Gastric regulatory peptides in rats with reduced acid secretion.
Gastric acid secretion is known to be controlled by a complex system of interacting factors. Amongst these, regulatory peptides make a significant contribution. In the present study, immunocytochemistry and radioimmunoassay were used to investigate gastric regulatory peptides in animals with pharmacologically reduced gastric acid secretion. Increased numbers of densely immunostained antral gastrin-immunoreactive (G) cells were seen in rats which had been rendered virtually achlorhydric by administration of high-dose (400 mumol/kg daily) omeprazole over a 10-week period. These morphological changes were accompanied by increases in the plasma, antral and fundic concentrations of gastrin, as measured by radioimmunoassay. In contrast, antral somatostatin-containing cells were reduced, and there was a corresponding fall in the tissue content of the peptide. Ten weeks after treatment had ceased, the peptide profiles had returned to normal. No other regulatory peptide, whether endocrine or neural, appeared to alter during treatment with high-dose omeprazole. Treatment with high-dose (700 mumol/kg daily) ranitidine also caused an elevation in the G cell population and the antral and plasma content of gastrin, but to a lesser extent than that observed during omeprazole treatment. Somatostatin cells and tissue levels did not alter in these animals, and no other morphological changes could be detected. Radioimmunoassay, however, measured reduced quantities of vasoactive intestinal peptide, peptide histidine isoleucine and calcitonin gene-related peptide. Achlorhydria, induced by omeprazole at a dosage of 250-500 times that required for effective acid inhibition in man and animals, therefore resulted in reciprocal changes in gastrin and somatostatin cells. These changes are support for the postulated roles of these peptides in the control of gastric acid secretion.